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Outline

• Manufacturing Platform Introduction
• Advancement of DMFC MEA
• Durability Progress
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Cabot Fuel Cells Value Proposition

Always focus on electrocatalyst

Also developed MEA Technologies
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Spray Conversion Reaction for Catalyst Synthesis
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Electrocatalyst Powder Production Platform

• R&D
– Lab Scale < 2g 
– Nomad / Combinatorial 

Scale < 10g

• Production 
– 1-2 kg/hr

Unique capability to rapidly discover and scale up to 
commercial volumes
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Unique Structure of Cabot Supported Catalysts
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Inside of Porous Agglomerate 
Showing Well Dispersed PtRu Particles
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TEM Statistical Analysis of PtRu Nano Particles

45wt% PtRu/C 50wt% PtRu/C 55wt% PtRu/C 65wt% PtRu/C 70wt% PtRu/C
Characterized Images 31 24 31 31 29
Identified PtRu Particulates 14355 12866 14844 13030 11963
Nano Particle Average Diameter (nm) 2.35 2.46 2.40 2.42 2.52
Particulate Diameter std. Deviation (nm) 1.10 1.24 1.1 2 1.18 1.18
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What OEMs Ask for DMFC MEAs

• High Methanol Utilization for High Energy density
•Need: low methanol crossover

• High Power Density for High Performance
•Need: active electrocatalyst, Memb.

• Low Water Drag from Anode to Cathode
•Need: memb. & layers for low water crossover

• Low Cost
•Need: low Pt loading and high utilization



Breakthrough MaterialsBreakthrough Materials 10

Ink Formulation for MEA Manufacturing
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MEA Printing Method Development Roadmap
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Spray Deposition Process for MEA Manufacturing

Conditioning 
& Framing

Spray 
deposition
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& Cutting
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MEA Manufacturing Process

Cabot successfully demonstrated a lean automation o f 
MEA manufacturing, incorporated with advanced 

catalysts and various membranes.
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Establish Baseline MEA on Nafion 

Nafion: FC Industrial Standard
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where: m=5 to 13.5, n=ca 1000, z=1,2 3...

Why Nafion?
• Chemical Stability
• Electrochemical Stability
• Mechanical Stability
• Thermal Stability, (~ 120 oC)
• Proton Conductivity, 0.1  S/cm 

(100%RH, RT)
• Non-electric conductive
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High Performance Nafion MEA

MeOh Air
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Cabot Low Cost DMFC MEA

Low Pt content MEA for reduced cost at 50~70C
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Develop Advanced DMFC MEA on HC Membranes

� Besides FC test to get Power Density (PD), Cabot established mass balance protocol to 
measure methanol utilization and water drag (WD) number

� Fuel Utilization (Uf %) = Percent of methanol used to generate the electricity
� WD = number of water dragged to the cathode per H+ transfer

%100(%) x
InputMethanolTotal

yElectricitforMethanol
Uf

--
--

=

CathodetodtransferreotonofNumber
CathodetoDraggedWaterofNumber

WD
-----

-----
=

Pr

• Nafion: Uf = 50~60%, WD = 2~4
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Membrane, Methanol Crossover at OCV

Several new HC membranes show low methanol crossover than Nafion
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Progress in New HC Based MEAs

Cabot has identified several promising HC membranes  for DMFC
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DMFC HC vs Nafion MEAs

HC MEAs show advantages not only in power density, 

but also in methanol utilization and water drag number.
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Nafion MEA Durability in Stack

Cabot Nafion MEA stack has been demonstrated > 3000 hours lifetime

 Voltage ~ Time (hr) 
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HC MEA Durability Demonstration

Cabot HC MEA passed 1000 hours testing

 Voltage ~ Time(hr)
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No significant change in particle size/surface area and alloying
level over 3000 hr indicates good durability.

Durability: Anode Particle Size ~ Time
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Durability: Ru & Pt Leaching – Ex-situ Chem. Test

Ex-situ leaching test indicates Cabot catalyst has higher 
chemical durability with much less Ru leaching. 
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Summary

�� Cabot developed unique catalyst production platform  to Cabot developed unique catalyst production platform  to 
deliver high performance durable FC catalysts. deliver high performance durable FC catalysts. 

�� Cabot successfully developed a lean manufacturing Cabot successfully developed a lean manufacturing 
process to make advanced MEAs. process to make advanced MEAs. 

�� Cabot spray deposition MEA process is feasible for various Cabot spray deposition MEA process is feasible for various 
MEA size, shape and membrane type.MEA size, shape and membrane type.

�� Cabot demonstrated hydrocarbon MEA advantage over Cabot demonstrated hydrocarbon MEA advantage over 
Nafion MEA in DMFC performance.Nafion MEA in DMFC performance.

�� Based on Cabot supported electrocatalyst, Cabot MEA  Based on Cabot supported electrocatalyst, Cabot MEA  
demonstrated excellent durability.demonstrated excellent durability.


